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CH/.PTER I

INTRODUCTION

The Problem

South Dakota farmers, in 1959, received 8.7 cents per dozen less

for their eggs than the national average of 31.1 cents per dozen.
This difference represented a loss of $10.9 million to South Dakota
producers that year.

2

Traditional outlets for South Dakota eggs, outside the Midwest,

are being offered greater supplies of quality eggs by nearby producers
than before.

As a result. South Dakota has lost much of its Eastern
3

market and may lose its Western market.

This change in egg production patterns affects about 78 per

cent of eggs produced in South Dakota which represents pioduction

going into out-of-state markets.^ South Dakota derived 4.6 per cent
Farm Production. Disposition. Cost Receipts ^_d Gross Income,

1958-59, U. S. Department of Agriculture, Agricultural Marketing
Service, Crop Reporting Board: Washington, D. C., April, 1960.

^South Dakota Agriculture. 1,959, p. 41, South Dakota Crop and
Livestock Reporting Service: Sioux Falls, March, I960.

^Travis W. Manning, "Cooperative Integration in Marketing in
South Dakota Eggs", South Dakota Farm and Home Research, p. 24,
Agricultural Experiment Station, South Dakota State College:
Brookings, May, 1959.

^Walter R. Swanson, The Feasability of Organizing A Federation
of Egg Marketing Cooperatives in Eastern South Dakota, p. 3, unpub
lished Masters Thesis, Economics Department, South Dakota State
College: Brookings, December, 1958.

5

of its cash farm income from the sale of eggs in 1958.

Although not

a major enterprise, egg production does provide a steady source of
income for South Dakota farmers.

Producing eggs also helps to utilize

family labor inputs on the farm.

Buyers of eggs are interested in (l) eggs of uniformly high qual-

tiy, (2) a regular supply of eggs through the seasons, and (3) price.
Two relatively new types of market organizations have recently

emerged to improve the quality of eggs and to provide a level supply

of eggs.

One is a direct marketing system in which large, individual

producers market eggs directly to large chain food stores.

The

second type is a contract production program usually integrated with
a feed supplier.

In some cases, farmer cooperatives are the feed

suppliers.^ Both types of market organizations depend upon two factors
for ultimate success:

(l) large laying flocks, insuring a constant

supply of eggs, and (2) superior egg quality.
Traditional market pricing mechanisms usually fail to fulfill
both factors in terminal markets.

A South Dakota study to determine

whether producing, handling and marketing practices of farmers had
any effect on egg prices revealed that the per cent of Grade A eggs

South Dakota Agriculture, 1959, op.cit.. p. 45.

Ralph L. Baker, Integrating Egg Production and iVlarketing,

pp. 9-10, Research Report No. 332, Marketing Research Division, Agri
cultural Marketing Service, U. S. Department of Agriculture:
Washington, D. C., June, 1959.

sold by South Dakota farmers averaged 50 to 65 per cent in four sea

sonal reporting periods.*^
Purpose of the Study

A number of cooperative associations have expressed an interest

in developing more efficient egg marketing systems.

Improved coopera

tive marketing would create increased bargaining power and higher net
returns for many producers.

Cooperatives have played an important func

tion in South Dakota egg marketing for many years.

Egg marketing coop

eratives handled over 20 percent of total egg sales in South Dakota

in 1957.®
Mortenson regards structural changes in the egg industry as a
serious challenge to cooperative egg marketing:

In the future, an egg marketing cooperative can hardly expect to
succeed by merely being able to compete successfully with run-of-

the-mill independent egg handlers.

Nor can cooperatives expect

to make progress if they are to play second fiddle to the inte
grated egg operation directed by an efficient feed handler, or a
system of direct marketing of chain food stores.

The cooperative will have to develop a program that involves more
control over egg quality, more assurance of a constant supply, and
a merchandizing program that carries the product--perhaps under
the cooperative's own brand name--directly to retail outlets. It
will need a direct system of marketing where it can maintain
control virtually from the chick to the check-out counter.^

"^Gerald Marousek and J. Patrick Brown, "Better Prices for Your
EqQSj" South Dakota Farm and Home Research, pp. 9-11, Agricultural Exper
iment Station, South Dakota State College: Brookings, November, 1957.

®Swanson, 0£. cit.. p. 2-3

^W.P. Mortenson, "What's Ahead for Egg Marketing Co-ops?," News

for Farmer Cooperatives, p. 5, Farmer Cooperative Service, U.S. Depart
ment of Agriculture:

Washington, D.C., November, 1959,

Cooperatives in other parts of the country have formed federa
tions to increase cooperative egg marketing efficiency.

The Pacific

Egg Producers Cooperative, Inc., organized in 1922 to market eggs in
the East for five Pacific Coast associations, succeeded in reducing the

cost of selling eggs for its members from about 60 cents a case to 12

cents a case.^^
An interview with 28 cooperative association managers in 1958
revealed that all but one association used marketing channels involv

ing at least three and up to five handling stages.

In view of inte

grated marketing channels involving one to two stages, these coopera

tive marketing procedures appeared to be inefficient.^^
In a survey of manager attitudes towards a possible cooperative

egg marketing federation to serve the area, only three of 28 opposed
the federation.

Twenty-one managers favored the federation and four

were uncertain.

Those in favor represented 71.0 per cent of the 1957

egg volumes handled by the 28 cooperatives.

The four managers who were

uncertain represented an additional 10.0 per cent of the total volume.
Managers did not agree conclusively as to type of federation
desired.

Twelve managers, representing 40.3 per cent of the volume.

^Ojohn J. Scanlon, Poultry and Egg Cooperative Vary Widely,
p. 17, Bulletin Reprint 1, Farmer Cooperative Service, U. S. Depart
ment of Agriculture:

Washington, D.C., May, 1956.

^^Swanson, op. cit.. p. 36.
l^ibid., p. 28.

12

favored a regular marketing agency which would handle all eggs collect
ed on association routes.Nine others favored a bargaining agency or

clearing house and represented 43.6 per cent of the volume the associa
tion handled.

A lack of information concerning the location of centralized coop

erative egg marketing facilities to provide handling of eggs from the
25 interested local cooperative associations prompted this study.

Objectives

Objectives of this study were (l) to determine the least-cost
location of a single cooperative egg marketing federation to serve 25

egg handling cooperative associations in Eastern South Dakota; (2) to
determine the least-cost locations of two area cooperative egg market
ing federation plants to serve these 25 cooperative associations; and,

(3) to determine whether a single plant or two plants would better
serve the 25 cooperative associations.

Procedure

Egg receipts data of 25 cooperative egg marketing associations

which were interested in, or not opposed to, federating, were used
in this study.Graphic analysis was used to determine the

l^Eggs would be assembled at a centralized federation site.

^^Swanson, op,, cit.. p. 30.

changes of centers due to addition of new, assumed cooperative associa

tions.

Tentative sites for federation plants, based on proximity to

egg assembly centers, size of community and location of a local cooper
ative egg marketing association were determined.

Cumulative distance

and density estimates, indicating proximity of the sites to the center
of the assembly area, were used to determine a final set of sites for

cost analysis.

The estimated costs of procurement and production,

believed to differ by location, and other locational elements, as
presented in locational economics theory, were used to compare alter
native federation sites.

^^Costs involved in handling eggs after receipt at the
federation.

CHAPTER II

THEORETICAL FRAMEWORK

One of the earlier theorists to study the economics of location
was a German, Alfred Weber,Weber based his analysis on three major

factors of location:

transportation costs, labor costs and agglomer

ating^^ forces, Weber regarded transportation and labor costs as
general regional factors.

The agglomerating force is classified as a

general local factor,

Edgar M, Hoover separated cost factors of location into two

general group-s: the transportation factors and the production factors.

Cost of procuring the raw materials and the cost of distributing the
finished products were considered as transport costs.

The agglomer-

ative forces and institutional cost factors constituted production
costs,^9

Melvin L, Greenhut, in 1956, attempted to expand known theory of

location into a general framework.

His factors included transportation

and processing costs as major determinants to plant location.

In

Friedich (trans.), Alfred Weber's Theory of the Location
Industries. University of Chicago Press: Chicago, 1929.
18

Ibid., pp. 163-167.

draw industry close together.

Agglomeration is a factor which tends to

Advantages include savings due to prox

imity to auxiliary industries, better marketing outlets or economies

of size, Deglomeration would have the opposite effect of repelling
industry. High urban rent is one example,

l^Edgar

McGraw-Hill:

Hoover, The Location of Economic Activity, pp. 7-8,

New York, 1948,

addition he explored effect of demand, cost-reducing and revenueincreasing factors, and personal factors of location.

The U. S. Department of Commerce developed a list of 13 factors
of site location in 1947 as a guide to industrial firms.These

factors included: location of production material, labor, sites,
industrial fuel transportation facilities, market, distribution

facilities, power, water, living conditions, laws and regulations,
tax structure and climate.

Locational factors were divided into two broad groups, roughly
approximating Hoover's separation, for this study.

Study of the trans

portation factor became the initial phase of this investigation.

The

effect of production factors, including operating costs, agglomerating
factors and various long-run determinants, were then considered.
Transportation

Greenhut finds transportation to be a major determinant of

plant location in two respects: (l) cost of service, and (2) type

of service.22 Speed of service, involving a highly perishable product
such as eggs, is a significant transport factor. Speed of service is

^^Melyin L. Greenhut, Plant Location in Theory and in Practice,

p. 105, University of North Carolina Press: Chapel Hill, 1956.

^^Basic Industrial Location Factors, p. 16, Industrial Series
No. 74, U. S. Government Printing Office: Washington, D.C., June, 1957

22Greenhut, 0]2« cit.. p. 106.

related to proximity to the center of the assembly or supply area since
it is a function of time and distance.

Transportation cost determinants involve both procurement of
raw material and distribution of the processed product to consumer
markets.

This study dealt only with procurement costs as a function

of location.

Percentage of differences of distances from alternative

sites in the supply area to Southern or West Coast consumer markets

was slight.

Therefore, cost of final distribution was ignored as a

major locational factor.

,

Since virtually all eggs procured by produce firms are done so

by motor truck, only this form of transportation was considered for
analysis.

Production Factors

Production locational factors were grouped into three parts:

(l) operational costs, (2) agglomerating influences, and (3) longrun considerations.

QDerational costs included cost and availability of necessary

classes of labor, taxes, utilities, water and other production inputs
which might show cost differences at alternative federation sites,

Acglomerating influences included effects of proximity to
other industry, all-weather transportation routes, fire and police
protection, better marketing outlets, economics of size and other
local factors.

Long-run considerations studied included future shifts in

South Dakota egg production, and the effects of new or merging coopera
tive associations.

It was assumed that the federation or federations in this study,

would handle the total egg volumes or receipts collected by the 25
cooperative associations in Eastern South Dakota whose managers either

expressed a desire to federate or did not specifically object to
federating.

Whether the federation would serve as a full-scale marketing
agency or merely perform minimum egg handling functions

the scope of this study.

was beyond

It was assumed, however, that all eggs

would be transported from individual association receiving stations

to the federation plant at least twice each week.
eggs by individual associations were ignored.
areas overlapped was disregarded in this study.

Costs of procuring

Whether or not supply

CHAPTER HI

ALTERNATIVE LOCATIONS OF SINGLE PLANT AND TWO PLANTS

The purpose of thic chapter was to determine several alternative
towns and cities within the egg supply areas served by the 25 coopera
tive associations for further analysis as potential egg federation
sites.

The area under study consists of approximately the eastern onethird of South Dakota.

The 25 cooperative associations handling eggs

and indicating an interest in federating were located within the areas.

Swanson obtained 1957 egg receipts data of the 25 associations

which were used in this study (Table I).

Total annual volume for the

25 associations that year was 622,036 cases of eggs.

Average receipts

per associations ranged from 2,500 cases to 89,067 cases during 1957.

2'

For the purpose of this study, the 1957 egg volumes of the

associations were converted into average weekly receipts (Table 2).
This was done by first dividing by 12 to convert figures into monthly
volumes, and then by dividing by 4.43.

24

It was assumed that total receipts handled by the 25 associations
were shipped to the federation site or sites for further handling.

Swanson, op.cit.. p. 14.

4here are 4.43 weeks in a 31-day month.

TABLE 1.

VOLUME OF EGGS HANDLED BY 25 COOPERATIVE ASSOCIATIONS

IN EASTERN SOUTH DAKOTA, 1957

Cases of Eggs

Number of

Percentage

Handled in 1957

Associations

of Total
Volume

Less than 10,000
10,000-19,999
20,000-29,999
30,000-39,999
40,000-49,999
50,000-59,999
60,000-69,999
70,000-79,999
80,000-89,999
Total

TABLE 2.

VOLUME OF EGGS HANDLED DURING AVERAGE WEEK BY 25

COOPERATIVE ASSOCIATIONS, EASTERN SOUTH DAKOTA, 1957

Cases of Eggs

Number of
Associations

0-99

200-399
400-599
600-799
800-999
1000-1199
1200-1399
1400-1599
1600-1799
1800-Over
Total

Percentage of
Total Associations

Assembly Area Centers

A graphic technique, developed by the Fantus Factory Locating
Service of New York, N.Y., was used to determine assembly centers.

Two types of centers were determined:

(1) A simple geographic center in which distances from each
cooperative association were weighted equally with no regard to the
actual magnitude of egg volumes originating at each point, and

(2) A weighted geographic center of the assembly area in which
egg volumes, combined with distances, were considered.

Only volumes

of the 25 associations were computed, ignoring the effects of other
supplies within the area.

Although the weighted center was later used as a basis for

selecting potential sites, the geographic center was also computed
as a comparison.

Selecting Tentative Sites

A weighted center would not necessarily coincide exactly with
the site of an established community.

Since it was highly desirable

to locate the federation at a town or city where utilities, fire and

police protection, and other attributes of community life were avail
able, it weas necessary to choose actual towns or cities as potential
federation sites.

25The technique was obtained through personal correspondence with
Robert J. Byrne, Chief, Transportation Branch, Farmer Cooperative
Service, U.S. Department of Agriculture, Washington,D.C., May 4, 1960.
See Appendix for detailed explanation.

Three factors were considered in determining potential federation
towns or cities:

(1) Proximity to weighted assembly center*

As indicated, a feder

ation would tend to be located central to the egg assembly supply area
it was to serve, on a least-cost basis.

(2) Adjacency to a local cooperative egg marketing association*
A town already having a cooperative egg market association enterprise
would influence the location of a federation plant*

The federation

plant would probably be located next to the existing cooperative asso

ciation*

This would eliminate double handling on procurement costs for

the federation*

Obtaining a supply of eggs in such manner would involve

a locational advantage*

(3) Size of town or city*

Communities of larger size, if located

near the center of the assembly area, would provide an agglomerating

influence for locating the federation*

This influence involves the

probability of im.proved fire prevention, police protection, educational
services, and availability of various types of labor, better all-

weather transportation routes, and other business and municipal services
a federation might desire to do business*
Eliminating Sites

Two computational estimates were employed to eliminate from the
group of tentative sites those tovwns or cities which appeared to be too
far from the least-cost center foa: further cost analysis*

These two

estimates were distance and density.

Both estimates were only indica

tive and not conclusive that a site was near or too far from the leastcost center.

(1)

Distance.

One-way distances, over the shortest hard-surfaced

highway routes, were computed from the individual cooperative associa
tions to each tentative federation site.

A 1959 South Dakota State

highway map was used.

Cumulative distances to alternative federation

sites were compared.

The less the cumulative distance for a site, the

nearer

the site appeared to be to the center of the egg assembly area.

(2)

Density.

The effect of volumes handled by the cooperative

associations as well as their distances from tentative federation sites

helped to make up this density factor.

In addition, the effect of

size of truck load and number of trips to procure eggs were considered.
A formula was derived to study this factor.

26

Density factors were

cumulated from associations to different federation sites and compari

sons were made.

The less the total densities, the nearer the federa

tion site appeared to be to the assembly area center.

Single Supply Area

Single Supply Area Centers

The simple geographic center of the entire assembly area was

See footnote bottom of Table 4 and also Appendix for table of
values for different volumes and distances.

computed to be, graphically, a point in southern Kingsbury County, about

five miles northwest of Oldham, S. D.

The weighted center was found to

be about two miles north of Madison, S. D.

(Figure I).

Selecting Tentative Sites

Five cities or towns were tentatively selected for primary corjsi-

deration as federation sites to serve the entire egg assembly area.
They were Arlington, Brookings, Flandreau, Lake Norden and Madison

(Table 3).

Arlington, Flandreau and Lake Norden were selected

because of geographic proximity to the weighted center and also

because of each site had an active cooperative association enterprise.
Madison was chosen because of these two factors and also because of

its size.

Brookings, a non-association community, was chosen because

of its proximity to the center and its size.

Eliminating Sites

Cumulative distance estimates showed that Madison (1,633-miles)

snd Arlington (1,688 miles) were nearest the procurement center

(Table 4). Density factors also showed Madison (6,435.0 units) and
Arlington (6,414.8 units) to be nearest the center (Table 4).
Madison, however, was the larger of the two communities (5,378) in
population compared to Arlington which has less than .1,000 persons.

Therefore, only Madison was retained for further cost study as a single
plant site.

Two Supply Areas

One of the objectives of the study was to locate two federation

GEOGRAPHIC
CENTER
O

0
WEIGHTED
CENTER

Figure I. Simple geographic and Weighted Centers of Total
Egg Supply Area, Eastern South Dakota, 1957

TABLE 3.

TENTATIVE EGG MARKETING FEDERATION SITES, TOTAL SUPPLY AREA,
EASTERN SOUTH DAKOTA

Air Distance From
Weighted Center

Cooperative
Association

Population 1/

(miles)

Arlington

less than 1,000

Brookings

10,493

Flandreau

2,096
less than 1,000

Lake Norden

5,378

Madison

\J Preliminary Reports, Population Counts for States, South
Dakota, 1960 Census of Population, Bureau of the Census, U. S. Depart

ment of Commerce, May, 1960, PC(P1)..43.
ary counts for

"...report presents prelimin

each incorporated place of 1,000 or more."

plants to serve the entire area so that it was necessary to divide
the area into two parts.

According to a mathematical principle, a uniform area divided
through its center will result in two equal parts.

An attempt was

made to divide the entire egg assembly area in this manner.
The weighted center was determined for the entire egg assembly

area to be a point just north of Madison, S. D.

The assembly area,

however, was not a uniform area in terms of egg volumes.

So the

weighted center, rather than the geographic center, became the most

accurate basis based on distance and volumes of eggs hauled.

If a

straight line were drawn through this weighted center, it would

approximately bisect the supply area into two equal parts (Figure II).

TABLE 4.

CUivlULATIVE DISTANCES AND DENSITIES FROM 2b COOPERATIVE

ASSOCIATIONS, TOTAL SUPPLY AREA, TO TENTATIVE
FEDERATION SITES, BY RANK

Cumulative

Cumulative

Distance

Density \J

(miles)

(units)

Rank
Distance

1

6435.0
6414.8
6852.1
7179.1
8065.4

1/ Density is equal to

600

2/
Density

2

3
4

5

X (distance). The

(volume per week)
constant, 600, is the egg case capacity of the truck used for procure
ment. Volume is per plant average in cases per week. Distance is one

way highway distance from association plant to federation site.

^ Rank is figured from lowest figure to highest under each
heading.

A horizontal line, dividing the area into two square-like areas rather
than two narrow rectangular areas, as a vertical line would do, was
used.

Since it was necessary to define this line to identify indivi

dual associations with either area, some political boundary line was

considered logical.

The northern boundaries of Moody, Lake, Miner

Sanborn and Jerauld counties, about 13 miles north of the weighted
center of the entire area, became the dividing line.

Area Characteristics

Eleven egg handling cooperative associations were located within
the Northern area.

Total average weekly volume of eggs handled by

these associations was 4,307 cases during 1957.

Fourteen egg handling

^0/^TH£Rh/
GEOGRAPHIC CENTER

O

WEIGHTED CENTER

SOUTHER^/
GEOGRAPHIC CENTER

it

WEIGHTE^CENTER

Figure II. Simple Geographic and Weighted Centers of Northern and
Southern Egg Supply Areas, Eastern South Dakota, 1957

cooperative associations were located south of the line in the Southern

Area. They handled 7,393 cases of eggs during an average week in 1957.
Northern Area

Asse.mblv Centers

The graphic technique, described earlier, determined the ample
geographic center of the Northern Area to be a point about eight
miles northeast of Watertown, S. D.

The weighted center of the area

was computed to be about 18 miles south of the geographic center,
near Castlewood, S. D.

(Figure II).

Selecting Tentative Sites

Four cities or towns were selected as tentative sites for primary
consideration as federation sites in the Northern Area. They were

Arlington, Brookings, Lake Norden and Watertown (Table 5). Arlington

and Lake Norden were selected because of their proximity to the weighted
center of the area and also because each town possessed a cooperative
association enterprise. Watertown and Brookings, both non-association

cities, were selected because of proximity to the center of the area

and because of their larger size (populations 14,048 and 10,493).
Eliminating Sites

Cumulative distances from cooperative associations totaled 553

miles for Watertown, 626 miles for Lake Norden, 675 miles for Arlington
and 763 miles for Brookings (Table 6). Density coefficients showed

2,278.0 units for Watertown, 2,776.7 units for Lake Norden, 3,107.9
units for Arlington and 3,324.4 units for Brookings (Table 6).

TABLE 5.

TENTATIVE EGG MRKETING FEDERATION SITES, NORTHERN SUPPLY
AREA, EASTERN SOUTH DAKOTA

Air Distance From

Weighted Center

Cooperative

Population 1/

Association?

(miles)

Arlington

less than 1,000

Brookings

10,493

Lake Norden

less than 1,000

Watertown

14,049

\J Preliminary Reports, Population Counts for States, South
Dakota, 1960 Census of Population, Bureau of Census, U.S. Department
of Commerce, May, 1960, PC(Pl)-43. "...report presents preliminary
counts for
TABLE 6.

each incorporated place of 1,000 or more."
CUMULATIVE DISTANCES AND DENSITIES FROM 11 COOPERATIVE
ASSOCIATIONS, NORTHERN SUPPLY AREA, TO TENTATIVE
FEDERATION SITES, BY RANK.

Cumulative

Cumulative

Distance

Density l/

(miles)

(units)

Lake Norden

2278.0
2776.7

Arlington
Brookings

3107.9
3324.4

Watertown

Rank 2/
Distance

Density

\J See Table 4 for formula.

2/ Rank is computed from lowest to highest figure under each
heading.

These estimates favored Watertown and Lake Norden, in that order, as

probable least-cost sites, and showed Arlington and Brookings to be
probably too far from the assembly center for further consideration.
However, since only four sites were involved and to determine to what
extent these differences remained after analyzing costs, all four were
retained for further analysis.

Southern Area

Assembly Centers

The geographic center for the Southern Area was found to be

eight miles south of Salem, S. D.

The weighted center was determined to

be a point midway between Canistota, S. D., and Humboldt, S. D.

This

point was about nine miles east by southeast of the geographic center

(Figure 11).
Selectinq Tentative Sites

Seven cities or towns were tentatively selected for primary
consideration as federation sites to serve the Southern Area.

They

were Flandreau, Freeman, Humboldt, Madison, Salem, Sioux Falls, and

Viborg (Table 7).

Flandreau, Freeman, Humboldt, Madison and Viborg

were selected because of geographic proximity to the weighted center
and also because each site had an active cooperative egg marketing
association enterprise.

Sioux Falls was chosen because of its prox-' •.

imity to the weighted center and because of its size (population:

65,024).

Salem was chosen primarily because of its proximity to

the weighted center.

Eliminating Sites

Cumulative one-way distances from cooperative associations

TABLE 7.

TENTATIVE EGG fviARKETING FEDERATION SITES, SOUTHERN SUPPLY
AREA, EASTERN SOUTH DAKOTA

Air Distance From

Coopera tive

Weighted Center

Association

Population 1/

(miles)

2,096
1,140
less than 1,000
5,378
1,184
65,024
less than 1,000

Flandreau
Freeman

Humboldt
Madison
Salem
Sioux Falls

Viborg

\J Preliminary Reports, Population Counts for States, South Dakota,
1960 Census of Population, Bureau of the Census, U.S. Department of Com
merce, May, 1960, PC(Pl)-re. "...report presents preliminary counts
for

each incorporated place of 1,000 or more."
TABLE 8.

CUMULATIVE DISTANCES AND DENSITIES FROM 14 COOPERATIVE

ASSOCIATIONS., SOUTHERN SUPPLY AREA, TO TENTATIVE
FEDERATION SITES, BY RANK.

Cumulative

Cumulative

Distarice

Density \J

(miles)
Humboldt
Madison

701

(units)

Saiem

721

Freeman

780

Sioux Falls

845
873

2655.7
2511.7
2464.0
2709.7
3123.7
3399.2

1,047

3481.1

Viborg
Flandreau

714

Rank 2/
Distance

Density

2/ See Table 4 for formula.

2/ Rank is computed from lowest to highest under each heading.

totaled 701 miles to Humboldt, 714 miles to Madison, 721 miles to

Salem, 780 miles to Freeman, 845 miles to Sioux Falls, 873 miles to

Viborg, and 1,047 miles to Flandreau,

As before, the smallest cumu

lated distances estimated closer proximity to the least-cost center.

Cumulative density estimates showed Salem at 2,464,0 units,

Madison, 2,511.7 units, Humboldt, 2,655.7 units. Freeman, 2,709,7
units, Sioux Falls, 3,123.7 units, Viborg, 3,399.2 units, and
Flandreau, 3,481.1 units.

Although their order varied, Humboldt, Freeman, Madison and

Salem indicated the lowest cumulative totals by both estimates.
They were retained for further study.

Three of the seven sites

were eliminated for further cost and analysis, based on these

estimates.

They were Flandreau, Sioux Falls and Viborg (Table 8).
Summary

Figure Ilia shows location of Madison, considered as the single
plant site in further analysis.

Figure Illb shows location of

Arlington, Brookings, Lake Norden in the Northern Area, and
Freeman, Humboldt, Madison and Salem in the Southern Area.

Figure III.
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CHAPTER IV

PROCUREIVENT COSTS TO ALTERNATIVE SITES

The influence of raw materials on transport or procurement
costs is a major determinant to location of an industrial firm.

The

cost of collecting eggs from local cooperative associations and

transporting them to a central federation site was compared for dif
ferent alternative sites.

The sites where eggs could be procured at

least-cost desirable.

Cost Data

Two sets of cost data were used to compare differences in pro
curement costs for different alternatives: truck costs and labor costs.

Truck Costs

Yearly fixed and variable costs to operate a 4-axle, tractor
and tandem semi-trailer combination under estimated Eastern South

Dakota conditions were estimated.

Capacity of this truck was 600 cases

of eggs (Table 9).
Total estimated annual fixed costs were $4,698,98.

This amounted

to $18,07 per day, computed against 260 operating days per year, and

$,0783 per mile, based on 60,000 miles of operation per year.
Depreciation was computed by the straight-line method over four

years.

Original cost of tires, and salvage value, computed at 10 per

cent of the cost of the original vehicle, were deducted from the

orignal cost, estimated conservatively at $12,000.27 Tijg j^jts were
also deducted since these were treated as variable costs.
Insurance, registration and compensation costs were obtained

from an Insurance agent who writes truck Insurance, and from the
Blockings County Troasuror,

Variable truck costs totaled $8,994, assuming 60,000 miles of
operation (Table 9). This amounted to $.1499 per mile. Cost estim
ates of tires and tubes were obtained from several truck tire dealers

in Brooklngs and were then averaged. It was assumed that the vehicle

14 wheels, that each tire and tube would be replaced after 35,000
miles of operation, and that a new tire and tube, with trade-In, would
cost $123.50. Although not computed In this study, cost of recapping
would be an alternative, at about $40 per tire. Arecap, according
to one estimate, has an added life of about 20,000 miles.

The total truck (or non-labor) cost amounted to $.2282 per mile.
Labor Costs

Because of the heavy concentration of volumes per stop. It was
assumed that two persons would be required to travel the procurement
routes. The driver. It was assumed, received $1.70 per hour while his

assistant received $1.30 per hour. It was further assumed, for simplic
ity of computation, that straight time was paid and that overtime, If
any, was handled by compensatory time-off.

. ^"^Based
on estimate
of was
insurance
adjuster.
tamed
from another
source,
somewhat
higher, An estima+P ' oh

TABLE 9. ESTKiHATED FIXED AND VARIABLE TRUCK COSTS

Annual fixed truck costs, 4-axle, tractor, tandem semi-trailer
combination 600 case capacity, 1960
Dollars

Depreciation (4-year basis) $9,071

(Original cost $12,000 less $1,729

tires and tubes, less $1,200 salvage)

$2,267.75

Insurance

Public Liability ($50,000-$100,000)

$97.63

Property Damage ($10,000)

73.37

Fire, Theft, Combined Added Coverage
Tractor (Valued: $7,000)
Trailor (Valued: $5,000)
Collision ($250 deductible)
Tractor
Trailer

$60.50
47.50 108.00
156.00
156.00
107.00
107.00

263.00

Total Insurance

542.00
476.23
738.00
525.00

Interest {l% undepreciated balance)
Registration (18,800 net weight)
Compensation Plates (Class 11)
Garage Rent

150.00

Total Fixed Cost Per Year

$4,698.98

Total Fixed Cost Per Day (260 Days)

18.07

Total Fixed Cost Per Case

0.0301
.0783

Fixed Cost Per Mile (60,000 miles)

Variable truck costs based upon 60,000 miles of truck operation
Dollars

Gasoline (4 miles per gallon at 29 cents
per gallon)

Oil (400 miles per gallon at $1.20)
Repairs (including washing, greasing 2^ cents
per mile)

Tires and tubes (1000 by 20, 12 ply.

Assume

35,000 lifetime of set, trade in for $123.50
per tire and tube end of that time)
Total Variable Cost Per Year
Total Variable Cost Per Mile

$4,350.00
180.00

1,500.00

2.964.00

$8,994.00
0.1499

A uniform rate of speed per hour on the route was assumed.

The truck would collect eggs at from one to five associations per
route.

Most of the time would be spent on the highway.

of speed per hour of 30 mph was assumed.
per route mile.

So, a rate

Labor, then, averaged $.10

Total labor and non-labor costs computed to $.3282

per mile.

Plotting Routes

Actual routes, assuming the use of a truck of 600-case cap
acity, were plotted for the four alternative sites each in the Northern

Area and the Southern Area, and also for Madison as the single plant
site.

Twice-A-Week Collection

Egg handlers generally agree that collection should be made at

least twice each week to maintain quality for succeeding marketing
channels.

This was assumed for this study.

In some cases, where

weekly volumes were exceedingly high at certain associations, up to
five trips were plotted to these associations each week.
Estimating Loads

The volume of eggs handled during an average week in 1957 by
the associations under study was used for conputation.

28

This figure conpares with other studies.

Because of two

Two estimates from

private sources figure out to $.30 per mile as the average cost. A

third source estimated cost of labor to be $.1068 per mile.

collections per week, no more than half of the weekly volume at any
plant was eligible for collection at any one time.

Volumes at each

association were converted into percentages representing portions of

a 600-case load.

In the event the volumes were greater than a load,

several routes were plotted through the town, depending on collection
opportunities in the vicinity.

Computing Route Length

Actual highway distances, as observed on the 1959 official

South Dakota highway map, were used to determine estimated lengths of
routes.

Distance to the first stop, second stop, third stop, etc.,

and back to the federation site were totaled to obtain total route

length.

It was attempted to obtain a full load on each route although

efficiency was never 100 per cent.

The route lengths were totaled to

obtain estimated daily and weekly distance figures.

Computing Costs

Truck costs:

an array of fixed, variable and total truck cost

estimates for 10 mile intervals was established and used to compute

estimated truck costs for different daily route mileage totals.

When

the daily route total exceeded 300 miles, it was assumed to be phys

ically impossible for a single truck to handle all the eggs procured
that day.

In that event, a second truck was assumed.

This distinction

was believed to be important since the fixed costs of a second truck

would be additionally charged against procurement activities that day.

Undoubtedly, trucks not em.ployed for procurement in a given day would

be normally used for (and charged against) other federation operations.
Labor costs:

traveled.

these costs were a direct function of distance

Total labor time was derived by dividing 30 mph, the assumed

average speed rate for the route, into total route miles for each day.
This computation provided total route time.

Since the driver and his

assistant were together paid $3.00 per hour ($1.70 and $1.30), total
labor cost per day amounted to $3.00 multiplied by the number of route
hours.

Northern Area

Table 10 summarizes estimated procurement costs of eggs from
11 cooperative associations in the Northern Area to each of four alter

native federation sites during an average week.

Of the four sites. Lake Norden ($430.37) was able to procure
eggs at the lowest cost.

Costs were $455.35 to Watertown, $518.83

to Arlington and $520.58 to Brookings.

The average estimated cost of procurement per case was $.0999

to Lake Norden, $.1057 to Watertown, $.1205 to Arlington and $.1209
to Brookings.

Effect of Local Associations

Trip-load ratios29 varied from 65.2 per cent on the Brookings
routes to 89.7 per cent on the Lake Norden routes (Table 10).

29a trip-load ratio is the ratio of the amount of eggs hauled
to the maximum capacity of the vehicle.

TABLE 10.

ESTI^1ATED COSTS OF llAULING EGGS FROM 11 COOPERATIVE

ASSOCIATIONS, NORTHERN AREA, EASTERN SOUTH DAKOTA, TO
ALTERNATIVE...FEDERATION SITES, DURING AVERAGE WEEK,
1957

Arlington

No.

of Cases

No.

of Routes

Miles Traveled

Brookings

Lake Norden

Watertown

4,307

4,307

4,307

4,307

1,570

1,577

1,216

1,316

Procurement Time (hours)

52.3

Costs

Truck
Labor
Total

$361.83
157.00

$362.88
157.70

$308.77
121.60

$323.75
131.60

$518.83

$520.58

$430.37

$455.35

$

$

$

$

Average Costs
Per Mile
Per Case

.3305
.1205

.3301
.1209

.3539
.0999

.3460
.1057

Average Load per

Route (Cases)

Trip-Load Ratio (per cent)

478.6

391.5

538.4

430.7

79.8

Some of this difference resulted because sites with cooperative egg

marketing associations (Lake Norden and Arlington) were assumed to have
procured local eggs at zero costs.

Also, the total egg volume procured

during the week, 4,307 cases, was charged against actual route miles.

If the local association supply were disregarded in computing

the ratio, trip-load ratios became quite similar (Table 11).

Levels

showed percentages of 65.2 at Brookings, 65.8 at Arlington, 67.4 at

Lake Norden and 71.8 at Watertown.

TABLE 11.

TRIP-LOAD RATIO COMPARISONS OF EGGS COLLECTED ON

HYPOTHETICAL FEDERATION ROUTES, NORTHERN AREA, FROM 11
COOPERATIVE ASSOCIATIONS, EASTERN SOUTH DAKOTA,
DURING AVERAGE WEEK, 1957

Arlington

Brookings

Lake Norden

4,307

Number of Cases

Watertown

4,307

Number of Routes

Average Load Per

391.5

430.7

Route (Cases)
Trip-Load Ratio

(Per Cent)

1/ Actual figures withheld to conceal egg volumes of cooperative assoc
iations.

These were obtained in confidence.

Table 12 compares estimated per case procurement costs at each

federation site when (l) total eggs procured within the supply area,
4,307 cases, were averaged against weekly total costs, and (2) when
only eggs actually collected on truck routes were averaged against the
estimated cost.

The differences involved that volume collected loc

ally at zero costs.

Cost advantage to Lake Norden, because of a local egg marketing
cooperative, was estimated at $.0331 per case, or $142.56 per week.

The cost advantage of Arlington was estimated to be $.0254 per case or
$109.40 per week.

These values represented the procurement cost ad

vantage to these sites of the

local association.

TABLE 12.

ESTimiED EFFECT OF LOCATION OF EGG

FEDERATION IN

COOPERATIVE ASSOCIATION TOWN, ON PROCUREMENT COSTS,
NORTHERN AREA, EASTERN SOUTH DAKOTA, DURING
AVERAGE WEEK, 1957

Arlington

Brookings

Lake Norden

Watertown

Average Cost Per Case

Actual 1/
Total 2/
Difference

$.1459

$.1209

$.1330

$.1057

.1205

.1209

.0999

. 1057

$.0254

$.0331

$109.40

$142.56

Weekly Cost Difference

(Difference X 4,307
Cases)

i/'

Cost averaged against number of cases actually collected on truck
routes.

2/ Cost averaged against total number of cases collected, both on
truck routes and at adjacent association in federation town.

Southern Area

Freeman was able to procure eggs, based on estimated costs, at

the lowest cost in the Southern Area from the 14 cooperative associ
ations.

Cost to haul 7,393 cases of eggs to Freeman during an average

week was estimated at $622.94.

The costs to the other sites were

$631.87 to Humboldt, $655.27 to Madison and $696.95 to Salem (Table 13).
The average estimated cost of procurement per case to the three
local association towns varied slightly.

Costs were $.0843 to Freeman,

$.0855 to Humboldt and $.0886 to Madison.

Cost to Salem, a non-associ

ation town, was estimated at $.0943 per case.

TABLE 13.

ESTIMATED COSTS OF HAULING EGGS FROM 14 COOPERATIVE

ASSOCIATIONS, SOUTHERN AREA, EASTERN SOUTH DAKOTA, TO
ALTERNATIVE FEDERATION SITES, DURING AVERAGE WEEK,
1957

Freeman

No. of Cases

Humboldt

Madison

Salem

7,393

7,393

7,393

7,393

1,842

1,956

1,899

2,067

No. of Routes
Miles Traveled

Procurement Time (Hours)

61.4

Hauling Costs
Truck

$438.74

$436.27

$465.37

$490.55

Labor

184.20

195.60

189.90

206.40

$622.94

$631.87

$655.27

$696.95

Total

Average Costs
Per Mile

.3382

.3230

.3551

.3372

Per Case

.0843

.0855

.0886

.0943

Average Load Per Route

(Cases)

672.1

528.1

568.7

528.1

Trip-Load Ratio (Per Cent) 112.0

Effect of Local Association

Trip-load ratios ranged from 88.0 per cent at both Humboldt and

Salem, 94.8 per cent at Madison, and 112.0 per cent at Freeman (Table
13).

The extremely high level at Freeman showed the effect of some

procurement costs on a considerable number of local association eggs.

If the local association supplies were disregarded in computing
the ratio, the trip-load relationships became similar (Table 14).

Percentages were estimated to be 88.0 at Salem, 86.6 at Freeman, 83.5
at Madison and 81.7 at Humboldt.

TABLE 14.

TRIP-LOAD RATIO COMPARISONS OF EGGS COLLECTED ON

HYPOTHETICAL FEDERATION ROUTES, SOUTHERN AREA, FROM 14
COOPERATIVE ASSOCIATIONS, EASTERN SOUTH DAKOTA,
DURING AVEPJ^GE WEEK, 1957

Freeman

Humboldt

Madison

Salem

7,393

Number of Cases

Number of Routes

Average Load Per Route

(Cases)

\/

528.1

Trip-Load Ratio

(Per Cent)

88.0

\J Actual figures withheld to conceal egg volumes of cooperative assoc
iations.

These were obtained in confidence.

The cost differences in total eggs procured during the week in

the area from those actually procured on truck routes, are shown in
Table 15.

The cost advantage because of a local egg marketing cooper

ative to Freeman was estimated at $.0256 per case or $189.26 per aver
age week.

The costs at Humboldt were $.0066 and $48.79, and at Madison,

was $.0120 and $88.72.

Single Plant Compared with Area Plants

The costs of procuring eggs to two area plants and to a single

plant were compared (Table 16), Combined weekly costs of assembling
eggs to Lake Norden and Freeman, found to be least-cost sites for the

Northern and Southern Areas, were estimated at $1,053.31, Estimated

total cost of procurement to Madison, assumed to be the single plant
site, was $1,277,64.

Per case procurement costs to the area plants were estimated

at $.0900 compared to $.1092 to the single plant site at Madison,

These two sets of comparisons indicated it was cheaper to haul
eggs to two area plants than it was to a single plant site located at

approximately the weighted center of the entire assembly area.
TABLE 15, ESTIMATED EFFECT OF LOCATION OF EGG FEDERATION IN

COOPERATIVE ASSOCIATION TOWN, ON PROCUREMENT COSTS,
SOUTHERN AREA, EASTERN SOUTH DAKOTA, DURING
AVERAGE WEEK, 1957

Average Cost Per Case
Actual \/
Total

Difference

Freeman

Humboldt

$.1089

$.0921

$.1006

$.0943

.0843

.0855

,0886

,0943

$.0256

$.0066

$.0120

$189.26

$48.79

$88,72

Madison

Sal em

Weekly Cost Difference

(Difference X 7,393
Cases)

<i/ Cost averaged against number of cases actually collected on truck
routes,

2/

Cost averaged against total number of cases collected, both on
truck routes and at adjacent association in federation town.

TABLE 16.

ESTIMATED COSTS OF HAULING EGGS FROM 25 COOPERATIVE

ASSOCIATIONS TO TWO AREA PLANTS AND TO SINGLE PLANT,
EASTERN SOUTH DAKOTA, DURING AVERAGE WEEK, 1957

Single Plant

Two Plants
Northern

(Lake Norden)
Number of Cases

Southern

Central

(Freeman)

Total

(Madison)

4,307

7,393

11,700

11,700

1,216

1,842

3,058

3,815

Number of Routes
Miles Traveled

Procurement Time

127.1

(Hours)
Hauling Costs
Truck
Labor

$308.77
121.60

$438.74
184.20

$747.51
305.80

$896.14
381.50

$430.37

$622.94 $1,053,31

$1,277.64

$.3539
$.0999

$.3382
$.0843

$.3444
$.0900

$.3349
$.1092

538.4

672.1

615.8

508.7

112.0

102.6

Average Costs
Per Mile
Per Case

Average Load Per

Route (Cases)
Trip-Load Ratio

(Per Cent)

Effect of Local Association

Trip-load ratios average 102.6 per cent for the two plants com
pared to 84.8 per cent for the single plant.

The high levels under

both systems showed the effect of zero procurement costs of local
association eggs (Table 16).

If local association supplies were disregarded in computing the

ratio, the trip-load relationships became similar (Table 17).
The percentages were estimated to be 78.6 per cent for the two plants

combined compared with 78.4 per cent for the single plant.

TABLE 17.

TRIP-LOAD RATIO CXDMPARISONS OF EGGS COLLECTED ON

HYPOTHETICAL FEDERATION ROUTES, TWO-PLANT SYSTEM AND
SINGLE PLANT SYSTEM, FROM 25 COOPERATIVE
ASSOCIATIONS, EASTERN SOUTH DAKOTA
DURING AVERAGE WEEK, 1957

(Single Plant)

(Two Plants)l/
Northern

Southern

67.4

86.6

Total

Total Area

Number of Cases
Number of Routes

Average Load Per

Route (Cases)
Trip-Load Ratio

(Per Cent)

78.6

78.4

l/ Least-cost sites, based on procurement costs, are used to compute
totals.

These sites are Lake Norden and Freeman, respectively.

2/ Actual figures withheld to conceal egg volumes of cooperative
associations.

These were obtained in confidence.

Each of the three sites computed in this comparison was an
association site.

Associations at the two area federation sites (Lake

Norden and Freeman) handled 3.13 times more eggs per average week than
the association plant at Madison.

These eggs, as indicated, were

assumed to be handled at zero procurement costs.

Estimated cost figures indicated the degree of this difference

(Table 18),

Effect of local associations adjacent to federation plants

at the two area sites was estimated to be $322,92 per week compared to
$102,96 at Madison as the single plant site.
Procurement Cost Summary
Estimated procurement costs to Lake Norden in the Northern Area

totaled $22,422,28 on an annual basis.

This total was $1,301,46 less

than estimated procurement figures to Watertown ($23,723,74), $4,608,76

less than Arlington ($27,031.04), and $4,699.94 less than estimated
annual procurement costs to Brookings ($27,122.22) (Table 19),

In

terms of percentages, procurement costs to Watertown during an estim
ated year was 5,80 per cent greater than Lake Norden,

Costs were

20,55 and 20,96 per cent greater at Arlington and Brookings than at
Lake Norden,

Procurement costs in the Southern Area were estimated to be

least at Freeman, $32,455,17,

Costs to Humboldt were $465,26 greater

($32,920,43), $1,684,40 greater to Madison ($34,139,57), and $3,855,93
greater to Salem ($36,311,10).

In percentages, Humboldt was 1,43

per cent greater than Freeman, Madison, 5,19 per cent greater than

Freeman, and Salem, 11,88 per cent greater than Freeman (Table 19),

Estimated annual procurement costs to Madison as a single plant
to serve the entire assembly area computed to $66,565,04,

This total

was $11,687,59 or 21,30 per cent greater than the combined estimated

annual procurement totals for two area plants having the least

TABLE 18.

ESTIMATED EFFECT OF LOCATION OF EGG FEDERATION IN

COOPERATIVE ASSOCIATION TOWN, ON PROCUREMENT COSTS,
TWO-PLANT SYSTEM AND SINGLE PLANT SYSTEM, EASTERN
SOUTH DAKOTA, DURING AVERAGE WEEK, 1957

(Two Plants)^
Item

(Single Plant)^/

Northern

Southern

Total

Total Area

Actual 3

$.1330

$.1089

$.1176

$.1180

Total 4/

.0999

.0843

.0900

.1092

$.0276

$.0088

$322.92

$102.96

Average Cost
Per Case

Difference

Weekly Cost
Difference

(Difference X
11,700 Cases)

\J Least-cost sites, based on procurement costs, were used to compute
totals.

These sites were Lake Norden and Freeman.

2/ Madison was considered to be the least-cost single plant site.
2J Cost averaged against number of cases actually collected on truck
routes.

4/ Cost averaged against total number of cases collected, both on
truck routes and at adjacent association in federation town.
procurement costs.

Variability of Receipts

What effect would egg receipts during the peak week and low
week of the year, 1957, have on procurement of eggs to federation
sites?

FOR AVERAGE WEEK, 1957

Northern Area

Arlington
Procurement Costs 1/ $27,031.04

Brookings

Lake Norden

Watertown

$27,122,22

$22,422,28

$23,723,74

Difference from

Low Cost Figure

4,608,76

Difference (Per Cent)

20,55

4,699,94

1,301,46

20,96

Southern Area

Freeman

Humboldt

Procurement Costs 1/ $32,455.17 $32,920 43

Madison

Salem

$34 ,30 s-7

$34,139,57

$36,311.10

1,684.40

3,855.93

Difference from
Low Cost Site
465.26

Difference (Per Cent)

11.88

Two Plants 2/

Northern

Southern

Single Plant ^

Total

Procurement Costs U $22,422.28 $32,455.17 $54,877. 45

Central

$66,565.04

Difference from

Low Cost System

Difference (Per Cent)

$11,687,59
21.30

1/ Estimated weekly total multiplied by 52.1.

2/ Lake Norden and Freeman procurement totals used.
2/ Estimated cost of routes from Madison over
entir, =
over entire area

used.

During the 1956-58 period, South Dakota egg production fluc

tuated 20.1 per cent from average to the peak month (March), and

decreased 23.1 per cent from average to the low month (September).^®

If the receipts of the 25 associations differed similarly in
percentage, the peak week receipts increase to 14,119 cases, and
low week receipts would decrease to 8,997 cases (Table 20),
TABLE 20.

ESTIMATED VARIABILITY OF EGG RECEIPTS HANDLED BY 25

COOPERATIVE ASSOCIATIONS, EASTERN SOUTH DAKOTA, BY AREA,
DURING HIGH, LOW AND AVERAGE PRODUCTION WEEKS, 1957

Area

Weekly Receipts l/
Average
High 2/
Low 2/

Northern (11 associations)

4,307

5,173

3,312

Southern (14 associations)

7.393

8.946

5.685

11,700

14,119

8,997

Total (25 associations)

i/ Weekly volumes computed by dividing annual volumes by 12 and month
ly volumes by 4.43. This assumes proportionate receipts.

2j High and low receipts are based upon variability of egg production
in South Dakota, 1956-58. It was assumed that volumes handled by

associations fluctuated similar to production fluctuations. High
month was March, having 10.0 per cent of annual receipts. Septem
ber was low month with 6.4 per cent of annual receipts.
Seaver studied variability due to seasonality in Connecticut
and found fluctuation in Connecticut to be costing over 5.0 cents a
case in that state. Costs, without seasonality, would decrease 27

South Dakota Agriculture, 1959, 0£. cit., p. 41.

per cent.

He attributed this saving to the additional costs of col

lection required to handle extra volumes during periods of peak
receipts,
Effect on Trip-Load Ratios

The Northern Area sites, averaging 67,5 per cent load capacity
on routes, could absorb the 20,1 per cent increased volume during peak
production periods without material route changes.

During periods of

low receipts, some trucks would probably be removed from the routes

and the routes extended in length.
Average procurement loads from Southern Area sites were estim

ated to be 84,9 per cent of capacity.

Only part of the 20,1 per cent

increase during a peak production period could be absorbed.

During

the low receipts period (23.1 per cent decrease), routes would be
about 60 per cent efficient.

S, K, Seaver, The Effect of Variability in Supply of Eggs
Upon Wholesale Marketing Costs, p, 40, Bulletin 331, Storrs Agricultur
al Experiment Station, University of Connecticut* Storrs, Connecticut,
April, 1957,

CimPTER V

PRODUCTION FACTORS OF FEDERATION LOCATION

The present chapter examines some secondary factors of
location which are grouped for analysis into three sections:

(l) operating costs, (2) agglomerating influences, and (3) long-run
considerations.

Operating Costs

Only operating costs which were believed to be different
among sites were used for comparisons.
and utilities.

These included labor, taxes

Other operating costs, such as the cost of egg

cartons, rental of grading machines, initial capital costs of fixed
equipment, etc., were believed to be similar regardless of alterna
tive sites located within the area.

Labor

The best estimates indicated that from 40 to 50 persons would
be employed in a cooperative egg marketing federation plant.

Exact

number would depend on totality of the processing function.

Most of

this labor force would require little or no special skills.

In most

cases, labor would be available in the areas served, and, if not

trained, could be taught to perform the work at required skill levels.
The federation would be required to obtain top managerial per
sonnel from outside the area if not locally available.

In this event.

the size of the community and the advantages offered to a family in

terms of education, police and fire protection and other services

would bear on the price required to attract needed managerial
personnel.

Wages of labor would probably not be too different among

alternative federation sites since this type of labor is believed to
be readily available throughout the general area.

If relocation for

part of the labor force were required, services offered by the com
munity might affect relocation decisions.

Taxes

A plant, valued at $100,000, would cost $3,469.76 in taxes at

Lake Norden in the Northern Area.

This cost, as estimated, would be

$716.52 greater than taxes for a similarly valued plant at Watertown

(Table 21). 32

In the Southern Area, Freeman would have an estimated

property tax cost advantage over both Humboldt and Madison.

Taxes

for a $100,000 plant at Freeman were estimated at $2,032.77 annually
compared to $2,453.66 at Humboldt and $2,401.35 at Madison.

The

differences were $420.89 and $369.58.

Whether or not taxes, as estimated, would continue to vary
similarly in years ahead is unanswerable.

However, a larger community

compared with a smaller town, would probably be able to make more

Arlington and Brookings, in the Northern Area, and Salem, in
the Southern Area, were dropped from further analysis on the basis of
high procurement costs. All three sites were 20.55^, 20.96^ and
11.88%, respectively, below the least-cost site.

efficient use of tax dollars in terms of improved community services
and, therefore, would probably exert a greater long run locational
influence in terms of tax advantages.

TABLE 21. ESTIMATED REAL ESTATE TAXES PER $100,000 ASSESSED
VALUATION AT ALTERNATIVE FEDERATION SITES, EASTERN
SOUTH DAKOTA, 1959, BY AREA

Consolidated

Mill Levy \J

Sales

Ratio 2/

Annual

Taxes

Difference

From Low Estimate

(Per Cent)
Northern Area
Watertown
Lake Norden

58.83
59.11

$2,753.24
$3,469.76

$716.52

$2,032.77
$2,453.66
$2,401.35

$420.89
$368.58

Southern Area
Freeman

Humboldt

35.23
58.56

Madison

45.74

57.7

41.9
52.5

1/ Sources: personal correspondence, Paul E. Schmitt, Department of
Revenue, Division of Taxation, State of South Dakota, Pierre,

S. D.

'

2/ Source: Second Annual Report of Real Estate Assessment Ratio
Study, State of South Dakota, for the Calendar Year 1959, Depart

ment of Revenue, Division of Taxation, Pierre, S. D. Ratio is
based on urban average for county where federation site is located.
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£ii.,
138, quotes
findings one
of one
study over
that tt tax differentials
are p.important
in selecting
location
another only in the last stage of analysis when it is a question of

picking one of two or three satisfactory localities."

utilities

Table 22 summarizes estimated costs of electricity at different

federation sites.

Cost was based on usage of 15,000 kilowatt hours at

60 kilowatts of billing demand per month.

City costs were estimated

on the basis of serve existing at each site at the time of this

study.

In

addition, estimated costs of (area) service by rural elec

tric cooperatives which serve rural areas adjacent to the city limits
were also computed.

It was thought that should city and area rates

differ significantly, location might be affected.

In the Northern Area, existing estimated city rates at Water-

town totaled $4,380 which was $960 per year less than Lake Norden

electrical costs ($5,340).

Area or rural electric cooperative rates

also favored Watertown over Lake Norden by $78 annually ($3,372 to
$3,450).

The greatest range showed that estimated area costs ad

jacent to Watertown were $1,968 per year less than the city rate at

Lake Norden.

($3,372 and $5,340)

(Table 22).

Estimated annual city electric power costs in the Southern Area

were $2,886 at Humboldt, $3,612 at iViadison and $5,172 at Freeman (Table
22).

Humboldt received rural electric cooperative service.

two sites received municipal and private firm power.

The other

The same cooper

ative serving the town of Humboldt also served the areas adjacent to
Humboldt and Madison.

So area costs adjacent to these two cities

were $2,886, the same as the city costs within Humboldt.
adjacent to Freeman totaled $3,570.

Area costs

Locations showing the least

estimated annual electric power costs were the city of Humboldt and

areas around Humboldt and Madison,

Electricity costs at Freeman
were

$2)286 9^®ater than at the least~cost sites.

TABLE 22, ESTIMATED COST OF ELECTRICITY FOR FIRM USING 15 000
KILOWATT HOURS PER MONTH AT ALTERNATIVE FEDERATION SITES
EASTERN SOUTH DAKOTA, I960 l/
'
Average Cost Per Month
Per 1,000 KWH
Northern Area

Lake Norden
Watertown

Total Cost Per Year

(Dollars)

City

Area 2/

29,67
24,33

19.17
18.73

$5,340.00
$4,380.00

$3,450,00
$3,372.00

16.03
20.07
28.73

16,03
16.03
19.83

$2,886,00
$3,612.00
$5,172.00

$2,886.00
$2,886.00
$3,570.00

City

Area

Southern Area
Humboldt
Madison
Freeman

1/ Based on 60 KW of billing demand.
2/ Area rates

electric cooperative rates adjacent to town

Natural gas was available only at Madison and Watertown. These
sites, however, were not competitive with each other

as least-cost

federation sites. Other types of industrial fuel were not believed to
be competitive with natural gas on a BTU output basis.

Water would not be a major determinant to an egg federation plant
since it was believed to be available to the limited

extent required at

all alternative sites.

Since water was a minor utility, cost differences
of water would also be minor in loci

Individual communications from various municipalities and

utility firms indicated that utility rates for gas, water and elec
tricity were "open to negotiation".

This would seem to indicate that

higher rates between sites would be lowered to competitive levels for
the purpose of attracting new industry.

There was also some indication

that sites may even offer concessions on costs of property and taxes to
obtain new industry.

In the event that certain costs are negotiable, the differences

between total costs may not be as great as first appeared.

Only pro

curement costs were not "open to negotiation".

Summary

Total computable costs of procurement, electricity and taxes,

indicated that Watertown ($30,856.98) had a $375,06 advantage in estim
ated annual costs over Lake Ttorden ($31,232.04) for the Northern Area

site.

In the Southern Area, Humboldt ($38,260.09) was $1,399,85 less

than Freeman ($39,659.94), and $1,892.83 less than Madison ($40,152.92)
(Table 23),
Agglomerating Influences

Agglomerating influences are the governing factors in location
whenever transportation and labor differentials at alternative sites

are relatively slight,Their operation is independent of geographic
OK

position.

o4

Walter Isard, Location and Space-Economy, p, 11, John Wiley

and Sons, Inc.i

New York, 1956,

. p. 139.
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TABLE 23.

BY AREA, EASTERN SOUTH DAKOTA

Procurement

Electric

Property

Costs>

Power

Taxes

Total

Difference

Northern Area

Watertown $23,723.74
Lake Norden 22,422.28

$4,380.00 $2,753.24
5,340.00 3,469.76

$30,856.98
31,232.04 $375.06

Southern Area
Freeman
Humboldt
Madison

$32,455.17
32,920.43
34,139.57

$5,172.00 $2,032.77 -$39,659.94 $1,399.85
2,886.00

----2,453.66

38,260.09

3,612.00

2,401.35

40,152.92 $1,892.83

---

Some of these factors include proximity to other industry, allweather transportation routes, fire and police protection, better
marketing outlets, economies of size and other local factors.

In general terms, a larger community tends to offer an agglomer-

ative influence to industry.This is because it already has industry
located there, has better fire and police protection facilities, better
education, etc.

In the Northern Area, Watertown (population 14,048) would comply
if this factor were the deciding force.

Population of Lake Norden was

Lyle iVi. Bender, The Rural Economy of South Dakota, p. 13,

Special Report No. 1, Agricultural Extension Service, South Dakota
State College: Brookings, South Dakota, September, 1956. Bender notes

for small town existence has been basically changed by "all-weather

373 in 1950, In addition to usual large town advantages, Watertown,
presumably, will also be adjacent to Interstate 29, the Federal high
way planned near the city.^*^
The effect of agglomeration influences in the Southern Area was

not as distinct. The largest of the three sites was Madison (5,378).

Freeman was second in population, 1,140, and Humboldt third, 450, in
1950. Madison appeared to possess greater industry, including a milk^
drying plant which could be converted into an egg-drying plant, a meat
packing firm and an electric power cooperative, in addition to a local
cooperative association and other business firms.

Freeman had one of

the largest egg handling cooperative associations in the state, and
Humboldt also had a cooperative association. Both Madison and Freeman
are located on State Highway 81, the connecting route with Watertown
and other communities in the Northern Area.
Long Run Considerations

Basically, an industrial plant is usually located with a long
run outlook in mind. What are some factors which might affect loca
tion?

Changes iji Area Egg Production

Wide future fluctuations in egg production in South Dakota might
37

Personal communication from W. V. Buck, State Highway Engineer,
Department of Highways, State of South Dakota, April 25, 1960.
,
in all probability the Interstate will be located somewhere between
these two general routes (U. S. 81 and U, S, 77) . .

have an effect on location of an egg federation.

Figure IV illustrates

recent changes in production from 1950 and 1958 in the Northeast, East

Center and Southeastern areas of South Dakota.^® These areas, in 1958,
produced 74.1 per cent of the total egg production in the state.

The Southeast area increased egg production by 41 per cent dur
ing this period.

The East Central area increased 33 per cent, and the

Northeast area increased eggs produced by 19 per cent.
Increases in egg production by individual counties were consid

erable.

Hutchinson County, 66 per cent, and Yankton County, 68 per

cent, showed the largest increases in the Southern Area between 1950

and 1958.

Hanson County, 59 per cent, led the East Central area, and

Marshall County, 41 per cent, was high in expanded egg production in
the Northeast area.

Every county within the three areas showed some

increase in egg production between 1950 and 1958.

More important than an increase or a decrease in production as
a locational factor was the relationship in change among different
counties within the federation area.

If a certain block of counties

in one part of the market supply area expanded production greatly and

another block of counties in another part reduced production greatly,
the weighted center of the assembly area would change. Similarly,
wide differences in production increases between two areas, or pro
duction decreases would change this center.

38

South Dakota Agriculture, 1959, o^.cU., p. 33, and South

Dakota Poultry, Production and Marketing, 0£. cit., p. 8.
39

South Dakota Agriculture, 1959, ibid.
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Percentage of Increase in Egg Production, Eastern
South Dakota, 1958 over 1950

If local associations, through a federation system were to offer
producers competitive prices for their eggs in relation to other mar

keting agencies, then the cooperative egg marketing system should

continue to receive a moderate proportion of egg receipts offered by
producers in the area.

New Associations and Mergers

What effect would the entrance of new associations and the merg

ing of existing associations have on the location of federation plants?
The graphic technique, used to locate weighted centers, was used

with additional new, assumed cooperative associations each handling
1,000 cases of eggs each week.

Assuming that a new cooperative was formed at Mitchell and

handled 1,000 cases of eggs each week, a new weighted center for the

Southern Area would result about six miles west of the present weighted
center.

In addition, if a second new cooperative were established at

Yankton, also handling 1,000 cases per week, the weighted center due
to both volumes would shift about four miles south of the new center or

seven miles southwest of the original weighted center (Figure Vb.)
Changes in the Northern Area from new assumed associations and

volumes were estimated by adding a plant at Aberdeen, handling 1,000

cases of eggs per week, as a first step. In addition to this plant,
a second association was assumed at Redfield at 1,000 cases per week
volume.

The cumulative effect of the two added volumes is shown in

Figure Vb. Athird plant, assumed at Huron with the same weekly volume,
was added and the effect of the additional 3,000 cases on weighted

center was noted (Figure Vb),

The weighted center, with the addition

of the Aberdeen plant, moved about 16 miles northwest from the orig
inal center found in this study.

The addition of Redfield moved the

center westward about another nine miles, and the effect of the Huron

plant, in addition to the other two, moved the center about 28 miles
west by northwest from the original weighted center.

The new center

rested at a point just south of U, S. 212 on State Highway 25, about
25 miles west and south of Watertown.

The influence of the five new cooperatives on the entire

assembly area would move the weighted center some 15 miles west by

northwest of the original center near Madison (Figure Va).
Similar influences could be observed if present cooperative

associations were to merge.

Merging of smaller associations in the

fringe areas would probably eliminate some procurement ccst in
efficiencies.

Figure V,
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CHAPTER VI

SUMfVlARY AND CONCLUSIONS

South Dakota produces more eggs than it consumes and therefore

must depend on finding and maintaining out-of-state markets for this
product.

In recent years, deficit production areas, near large

population centers, have been traditional markets for South Dakota eggs.
More recently, these areas have increased production and may soon no
longer require mon-area eggs for use.

To attract a steady market in

these areas. South Dakota must be able to produce eggs coiipetitively
with these area producers in price and superior quality.
About 20 per cent of South Dakota's egg production is handled

by cooperative associations.

Traditionally, cooperatives have been

marketing eggs through from three to five marketing stages.

Twenty-

five cooperative association managers, in a 1958 survey, showed concern
with apparent inefficiencies of multi-staged marketing.

They indicated

the belief that a cooperative egg marketing federation system would
improve marketing efficiency.

The purpose of this study was three-fold:

(l) to locate the

least-cost site for a single egg federation plant to serve 25 cooper

ative associations in Eastern South Dakota; (2) to locate two leastcost sites for federation plants to serve the 25 associations; and

(3) to determine whether a single plant or two area plants would result
in the least-cost solution.

A weighted center of assembly, based on egg receipts for 1957

and location of the 25 associations, was conputed to be near Madison,
South Dakota.

This center marked the division line between the North

ern and Southern supply areas.

Eleven associations were in the North

ern Area and 14 in the Southern Area,

The weighted center of the

Northern Area was found to be near Castlewood, South Dakota.

The

weighted center in the Southern Area was found to be midway between
Humboldt, South Dakota and Canistota, South Dakota,
Since weighted centers were not necessarily ideal sites for
federation plants, towns or cities near these centers were selected

for further analysis.

This analysis included computing estimated pro

curement costs, as the major determinant for location, and also pro

duction costs.

These production costs involved operating costs,

agglomerating influences and long-run considerations.

Based on these factors, Watertown was the least-cost site in the
Northern Area.

Total estimated annual cost of procurement, taxes and

electricity amounted to $30,856.98 at Watertown which was $375.06 less

than similar costs at Lake Norden.

The advantage of Watertown in

terms of electric power costs ($960,00) and taxes ($716,52) more than
offset the advantage of $1,301,46 in procurement costs for Lake Norden

over Watertown.

Agglomerative influences favored locating at Watertown,

Least-cost location in the Southern Area was not absolutely
apparent among Freeman, Humboldt and Madison.

Rather, it appeared

that the outcome of negotiation of certain costs associated with plant

operation between federation planners and business, municipal and/or

utility firm officials would be the determining factor. In comparing
annual estimated costs of procurement, taxes and electricity, Humboldt was favored. Total costs at Humboldt amounted to an estimated

$38,260.09 which was $1,399.85 less than these costs at Freeman and
$1,892.8^ less than the costs at Madison. However, estimates showed

that a plant at Freeman would cost $2,286 more for electric power
annually than elesti-ical power charges at Humboldt. If this difference

were brought into competitive balance, by negotiation or otherwise,
eman would become the least-cost site. Freeman held an advantage

in estimated annual procurement costs over the other two sites. These
costs •sore $ao6.26 lower than Humboldt and $1,684.40 lower than Madison.
less at Freeman than at Humboldt, and $368.58 less

at rrooMn then at Madison. Madison was the largest cormmity of the

three (population. 5,378). Agglcir.erative influences were the major
advantages of locating at Madison.

It is doubtful that any savings in processing costs, associated
with economies of a larger plant, could overcome the estimated 21.3
per cent disadvantage in procurement costs a single plant showed in

relation to two area plants. From a longer run viewpoint, it appeared

that a federation, when once established as an efficient marketing
agency, would be in a position to attract greater volumes of eggs as
producers, marketing through other outlets, learned of these new
p ative marketing operations. In this event, production could be
expected to outgrow a single plant.

The analysis assumed equal sized plants in the Northern and

Southern Areas.

Receipts in the Northern Area were, however, less than

those in the Southern Area. Unless seasonal receipts leveled out in
the Northern Area, a smaller plant would be required to handle the
volume.
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APPENDIX

TABLE I. DENSITY FACTORS BY DISTANCE AND VOLUME WITH
LOAD CAPACITIES OF 600 CASES OF EGGS PER TRUCKLOAD

Distance

(Miles)

150

40.0

80.0

300

20.0

40.0

450

13.0

26.0

600

10.0

20.0

120.0
60.0
39.0
30.0

750

8.0
6.7
5.7
5.0

16.0
13.4
11.4
10.0

24.0
20.1
17.1
15.0

32.0
26.8
22.8
20.0

40.0
33.5
28.5
25.0

48.0
40.2
34.2
30.0

54.0
46.9
39.9
35.0

60.0
53.6
45.6
40.0

68.0
60.3
51.3
45.0

1350

4.4

l'>^0

8.8
8.0
7.2
6.6

13.2
12.0
10.8

1800

4.0
3.6
3.3

9.9

17.6
16.0
14.4
13.2

22.0
20.0
18.0
16.5

26.4
24.0
21.6
19.8

30.8
28.0
25.2
23.1

35.2
32.0
28.8
26.4

39.6
36.0
32.4
29.7

1950
2100

3.1
2.8

6.2
5.6

9.3
8.4

12.4
11.2

15.5
14.0

18.6
16.8

21.7
19.6

24.8
22.4

27.9
25.2

900
1050
1200

160.0
80.0
52.0
40.0

200.0
100.0
65.0
50.0

240.0
120.0
78.0
60.0

280.0
140.0
91.0
70.0

320.0
160.0
104.0
80.0

360.0
180.0
117.0
90.0

GRAPHIC f^THOD FOR DETERMINING GEOGRAPHIC AND WEIGHTED
CENTERS OF AN ASSEMBLY AREA

1.

First, a large-scale map of the assembly area to be served

by the plant is obtained and an overlay made on graph paper.

Paper

having 10 squares to the inch was used in this study.
2.

Locations of the 25 cooperatives to be served were plotted

on the graph paper, according to their geographic position determined
from the base map.
3.

Horizontal and vertical axis lines are constructed with

their origin as close to the lower left-hand corner as possible.

The

location of these lines with respect to the plotted points is immater
ial, provided the entire assembly area is included within them.

The

graph now represents Quadrant I of the Cartesian co-ordinate system.

4.

A uniform scale is laid out along the horizontal or "X"

axis and the vertical or "Y" axis.

5.

The number of distance units along the "X" axis and along

the "Y" axis of each origin are found and then entered in a table,

6.

An arithmetic mean is determined along the "X" axis by

adding together all of the distance units and then dividing by the

number of points plotted.

The arithmetic mean along the "Y" axis

is determined in a similar manner.

7.

The point located at the intersection of the mean number

of units along the "X" axis and the mean number of units along the "Y"
axis is the geographic center of the assembly area.

8.

Steps 1-7 were then performed to obtain geographic centers

of the Northern and Southern Areas of the total supply area.
9. Weighted centers of the entire supply area and Northern
and Southern Areas were then obtained as follows:

(a) Multiply number of distance units along each
axis for each entry by the volume of eggs in
cases per week originating at that point,

(b) Determine the weighted arithmetic mean along each
axis by dividing the sum of individual multip
lications by the total volume moving from all
points considered.

(c) The point located at the intersection of the
weighted arithmetic mean along each axis is the
weighted center of the assembly area.

(d) Steps (a)-(c) were performed to compute weighted
centers for both Northern and Southern Areas.

